The Lower Siret Meadow forest habitats have been altered from natural structure because of commercial forestry operations, activities that are defining the forest management from previous decades. Afforestation programs aimed to test the introduction of exotic tree species in order to increase wood production and to reduce harvest time intervals. These commercial influences reflect in the decrease of natural forest areas, aspect that could influence the birds presence. Studies on the ecological impact of plantations on birds are scarce, and no studies were found regarding this aspect in the region. Using six different sample areas both in native and non-native tree plantations, we investigated how bird presence is influenced by the support capacity offered by both natural or non-native plantations and which vegetation variables are related to our results. We compared the data from the surveyed areas to relate birds presence and dependence on certain characteristics of the habitats. Our results pointed out that species diversity is higher in natural forests with local tree species and vegetation characteristics like forest canopy density, shrub coverage, and herbaceous layer.
In the Lower Siret Meadow, like in many other similar floodplains in the region, natural forests are heavily influenced due to commercial forestry operations made in order to shorten the production cycles by replacing native species with hybrid and non-native ones (Munteanu et al., 2009) , the same situation as in other places in Europe (Steiger et al., 2005; Martin-Garzia et al., 2013) . In many cases, plantation strategies involving clear-cut techniques together with short rotation times and removing old or dead trees, decrease the biodiversity associated natural forests (Green, 2001; Martin et al., 2006; Fedrowitz et al., 2014) . Most of the woodland area in the study is covered by forest plantations and the naturally regenerated trees are subject to human activity for the selection of species for commercial reasons. Pure stands of black locust (Robinia pseudoacacia) or hybrid poplar (Populus x canadensis) represents a limiting factor for site biodiversity, monocultures being slightly less diverse in bird community presence than mixed plantations (Sweeney et al. 2010) , and providing less ecosystem goods and services (Thompson et al., 2009) .
As the overall biodiversity in forest landscapes cannot be measured and quantified directly (Martin-Garcia et al., op. cit.) , ecological indicators can be used to measure the specific terms and trends of concern (Noss, 1999) . In these conditions, the ecological impact of the economically oriented forest management can be illustrated using birds as indicators, the ecology, abundance, and distribution of birds being sensitive to environmental conditions (Canterbury et al., 2000; Gregory and Strien, 2010) . In order to give a balanced view of the avifauna using the forests with native tree species and monocultures of hybrid or alien species, we focused the study on assessing how bird diversity changed according to the habitat composition in six different forest habitats. We hypothesized that structural complexity of natural forest habitats can explain the higher values for birds and that bird presence depends mainly on variables associated with natural habitats.
Maintaining the forest ecological integrity requires silvicultural measures which take into consideration a more "close-to-nature" approach (Schütz, J.P. 1999; Dorren et al., 2004; Bauhus et al., 2013) aiming ai an emphasis on structural diversity and small-scale variability, deployment of mixed species and natural regeneration (Puettmann et al., 2015) . Therefore, it is proposed that both forest and protected areas management should follow an adaptative approach in decision making (Dorren et al., 2004) , but effectiveness of adaptative management depends on how well objectives are set according to the natural system under management (Smith et al., 2013) . Therefore, in the following sections we hope to provide a basis for managers about some vegetation attributes that influence the bird presence. At the same time, we provide a primary set of data about the current status of avifauna use of natural forests and plantations in this region.
material and methods

Study sites
The study has been carried out in the Natura 2000 site ROSPA0071 Lower Siret Meadow (Eastern Romania), in two natural reserves ( Fig. 1 
Survey methods
Data on bird species and community information were obtained by conducting transect counts in six different 500 m transects, each of them with the same habitat type as specified in the previous section (T1-T6 transects). The observations were made on both sides of the transects on 25 m strips (Gregory et al., 2004; Horton et al., 2016) . To increase accuracy in calculating distance, all sample strips were marked at the outer edges with a color band at every 50 m.
Sample areas were selected from 6 different forest habitats according to the availability of these surfaces, forest practices applied in the region involved the use of small areas for plantations. Bird counts were carried out three times during the spring migration and breeding season (late March, late April and late May). Observations took place in mornings (approximate 5.00 -9.00 am). All bird species using the habitat (sitting or displaying over the transect) were taken into consideration. Birds detected outside the 50-meter strip were not included in the analyzes.
Data analysis
Vegetation variables were estimated in each sample plot. The canopy cover was assessed using a sighting tube with a single central cross-wire (Goodenough and Goodenough, 2012) . At each 2 m point along the same transect, we observed directly overhead through the tube and recorded whether the crosshair intercepted overhead foliage (Ganey and Block, 1994) . The result of each individual measurement was recorded as "1" if the crosshair intercepted foliage and as "0" otherwise (Subasinghe et al., 2014) . The percentage of herbaceous and shrub layers was visually estimated (Dethier et al., 1993; Simons et al., 2006; Damgaard, 2014) .
Vegetation attributes (canopy, shrub, and herbaceous layer) were compared using paired t-test (Simons et al., op. cit.) .
The density of birds was estimated by dividing the count n by the covered area, a=2wL, where w is the strip width and L is the total length of transects (Bukland et al., 2008) . Table 1 presents density (Dˆ) as a total number of individuals per hectare. To test for the difference between sites, a Kruskal-Wallis test was performed (Rija et al., 2015; MacGregor-Fors et al., 2012) and one-way ANOVA (Subasinghe et al., op. cit.) . Structural characteristics were calculated for each forest habitat and communities were evaluated using values like species richness, number of individuals, Simpson Diversity Index (1-D, where D = ∑(n/N) 2 , with n = total individuals from one species and N = total individuals identified), Shannon-Wiener Index (H' = -∑p i lnp i , where To evaluate the relationship between bird species richness and vegetation variables, we performed Pearson's correlation test (Subasinghe et al., op. cit.) .
We performed one-way ANOVA followed by the Tukey test to compare species richness and relative abundance (number of individuals per sample transect) in natural forests and plantations (Subasinghe et al., op. cit.) .
For differences between communities in the sample plots, we used the BrayCurtis test, with measures calculated only for the species found in all surveyed transects. Bird community dominance index (proportion of the two most abundant species in the community) was also computed.
The PAST software was used to perform statistical analysis (Hammer et al., 2001) .
results
Bird ecological structural characteristics
In the six different surveyed forest habitats, 31 bird species were identified, 67.74% of them being found in more than 1 forest habitat type. Common Chaffinch (Fringilla coelebs), Common Blackbird (Turdus merula), Common Starling (Sturnus vulgaris), Great Tit (Parus major) and Song Thrush (Turdus philomelos) were the species with the highest habitat amplitude and were found in all sample plots. These species dominate the communities from T2, T3 and T6 transects ( Fig. 2) with nonnative tree species plantations, showing the highest value in T6 D = 0.47 (D = 1 -Simpson index). Species richness ranged between 3 (T6 transect in March) and 15 (T1 transect in May). Native species forests (T1, T4, T5 transects) presented an increased species richness compared to non-native ones (T2, T3, T6) (Fig. 2) .
Based on the Shannon-Wiener Index, the species diversity (mean of 3 visits), as shown in Fig. 3 , was highest (2.193) in T1 (poplar) where richness is also at a higher level, and lowest (0.982) in T6 (black pine). The difference between mean values of this index for bird species diversity in native and non-native forests can not be considered statistically significant (t-value is 1.324, p > 0.05), thus ANOVA on Shannon-Wiener index revealed differences between the means (F = 3.212, p = 0.045).
Comparing species density (Dˆ) between transects, we found a significant difference between sample medians (Kruskal-Wallis 2 = 12.91, H c = 13.01, p = 0.02 and one-way ANOVA F = 19.97, df = 5.39, p = 0.001). When comparing the same density between sample plots, we observed a greater number of species (5.79 mean) in native species forest than in non-native plantations (3.07 mean), t-test revealed a statistical significant difference (t-value = 3.72, p < 0.05).
Using the species evenness (J`) values, we can quantify the bird communities in 6 sample surfaces as evenly distributed, with no significant difference between sample medians (Kruskal-Wallis 2 = 1.68, H c = 1.68, p = 0.89 and one-way ANOVA F = 0.35, df = 5.12, p = 0.86) and same result when comparing natural and non-native plantations (t-test: t = -0.669, p > 0.05).
We compared the Simpson Diversity Index (1-D) from all sample plots (Fig.  4) . Kruskal-Wallis test demonstrates a significant difference between sample medians ( 2 = 4.30, H c = 4,31, p = 0.03), also usig t-test, the difference between native and nonnative plantations can be considered statistically significant (t-value is 2.36, p < 0.05). 
Bird presence in relationship with vegetational structural attributes
Vegetation structural attributes showed no differences between native forests and silviculturally managed plantations. Canopy cover density was the lowest (40 -50%) in the T2 transect (Acacia) and the highest (95 -100%) in T6 transect (Black Pine). No difference was observed in the comparison of canopy cover (paired t-test value 0.31, p > 0.05), undergrowth herbaceous layer (paired t-test value 0.62, p > 0.05), and shrub coverage (paired t-test value 0.77, p > 0.05).
Bird species richness showed a negative linear relationship between species richness and canopy coverage (Pearson's correlation coefficient r = -0.10). Species presented a positive linear relationship with the herbaceous layer, but the relationship between these variables is weak (Pearson's correlation coefficient r = 0.31). From the vegetation attributes, a moderate positive correlation was identified with shrub coverage (Pearson's correlation coefficient r = 0.54).
Bray-Curtis index value for species found in all transects (0.69) points dissimilarity across sample plots (Fig. 5a) , the same test performed on bird presence in native and non-native forests (Fig. 5b) has even a higher value (0.78), non-native forest plantations being used by fewer individuals from these species.
The community dominance index was considerably high in non-native plantations due to a low number of species (Fig. 6 ). This index was the lowest in the T1 (poplar) and T4 (Oak) transects, indicating that in these sample plots, the community structure is without extreme dominance, also all sample surfaces had a lower value in May (05) due to completed spring migration, only breeding species being present at this date.
discussion
Habitat use by birds during spring in native and non-native forests
This study presents the bird communities as well as the structural characteristics and the relationship between some vegetation attributes which can be associated with the presence of birds. Additionally, the study results suggest that native forests are used by more bird species compared to non-native tree plantations, but shrub vegetation and open spaces presence in all forest types can contribute to the increase of bird presence.
Our results are limited, we only sampled the transects in one year, changes in avian populations can occur over the years due to both regular and irregular fluctuations (Temple and Wiens, 1989) . Also, we only sampled areas that were relatively close to each other, and because the areas were forestry managed until recently, availability of compact forest habitats was scarce, that is why we were forced to use transects starting and ending along forest edges, ecotone areas with different bird presence (Poprach, 2015) .
The exotic species plantations included in this study show differences in bird communities compared to the natural forests, but lack of human interventions due to protection status obtained in 2005 (Natural Reserve), create a favourable framework for the development of natural forest attributes which may represent important determinants for biodiversity. The more complex is the landscape mosaic, the presence and detection of birds is expected to vary (Melles et al., 2003) .
Hybrid Poplar and Black Pine plantations had the lowest values for birds, lack of shrub vegetation and poor understory herbaceous coverage suggests that birds may be constrained by the absence of suitable nest sites (Bergner et al., 2014) . Also compared to natural species forest stands, exotic species plantations supported lower values for the analyzed variables.
The natural/exotic forest factor alone has a rather low explanatory power for the observed differences, our results point that vegetation structure attributes are the most important explanatory variables. The relationship between understory shrub vegetation coverage, species richness, and Simpson's diversity Index suggest that the ecological state of the forest exerts the greatest influence on the bird communities (Sweeney et al., op. cit.), shrubs providing nesting and foraging sites in both native and exotic forest plantations. As an example, among the forests plantations with nonnative species, transect 2 (Acacia plantation) has a higher Simpson Diversity Index compared to other transects (both native and non-native), this may be explained by vegetation structural attributes in each transect (small shrub percentage cover is found on this transect, compared with same vegetation attribute almost absent in the natural linden forest, for example).
Comparing the bird presence and herbaceous layer coverage, a weak positive linear relationship was observed, but there is more likely that species richness could be related to the availability of open space, herbaceous layer being more developed in open spaced zones (Gil-Tena et al., 2007; Ranjit Daniels et al., 1992) .
The lower number of species encountered in native forest habitat T5 (linden), where the canopy density is 80-100%, compared to T1 (poplar) transect with 70 -80% density, and high presence of generalist species, can be explained by the influence of the forest canopy density, closed forest canopies being a factor which diminishes species richness (Gil-Tena et al., 2007) . Another possible explanation for higher species richness could be given by the presence of open patches in tree cover for T1 transect (Ranjit Daniels et al., 1992) , and high shrub coverage (Graham et al., 2014) , this can justify the number of species also in T2 transect (acacia) where shrub vegetation is present.
Higher number of birds were observed at the end of T4 transect / start of T5 transect, near an elongated clearing in forest, open space being kept this way because of an electric power line crossing the forest. Higher values could be explained by the presence of this open space that allows light penetration and enhances plant diversity (Smith et al., 2007) .
Although bird species richness showed a negative linear relationship with the canopy coverage, on T4 transect (oak), the species richness value (mean of 3 visits) was second highest, aspect that can be explained by the presence of three bird species (Goldcrest-Regulus regulus, Thrush nightingale -Luscinia luscinia and Tree pipit -Anthus trivialis) at the end of transect, in the ecotone zone, where the number of bird registrations can be higher compared to inside closed forest (Poprach, op. cit.) . Ecological structural characteristics in the six different habitats surveyed point that bird presence is in a relationship with the vegetational structural attributes, but also resource level could be a limiting factor of habitat support for various species (Bergner et al., op. cit.) . For example, the richness of invertebrates can be associated with the different tree species or openness in the forest canopy (Horak et al., 2014) .
Considering the species evenness values, the bird communities can be regarded as evenly distributed, but the data may be more closely linked to habitat complexity or heterogeneity (Symonds and Johnson, 2008) , so this may be why we have close to uniform species communities in both natural forests and plantations.
Because all sample plots are in forest habitats, it can not be considered that species found in only one plot are habitat specialist, they can rather be more or less dependant on certain characteristics of the habitat (like Red-backed Shrike -Lanius collurio found only in T1 transect near forest edge in a zone with high shrubs density) or species occasionally present (Ural Owl -Strix uralensis seen only once in T4 transect).
Management implications
Potential declines in common birds are important as birds play vital roles in the structuring and functioning of ecosystems and declines of their numbers will likely reduce ecosystem processes and services (Inger et al., 2014) . The assessment of forest attributes as biodiversity determinants and species assembly structure is needed for suitable management measures and conservation targets in forest stands (Bergner et al., op. cit.) .
All forest stands are even-aged, and mostly monospecific, also lying deadwood is a rare element in all forests because it is collected by local communities to be used as firewood. Tree species alone, although is a defining criterion for the forest habitats, does not explain the bird presence. Natural habitats can reflect the abundance of birds or domination of species. At present, these forests are excluded from any kind of forestry management, but in the past, they were considered production forests so the management was economically oriented. Future interventions should take vegetation structure into account as it seems important for bird presence, habitat management in forest stands should be targeted depending on species particular requirements as they can be critical for some bird species (Camprodon and Brotons, 2006) .
